Innate immunity mediated by microglia appears to play a crucial role in initiating and propagating seizureinduced inflammatory responses. To address the role of activated microglia in the pathogenesis of childhood epilepsy, we first examined the time course of microglia activation following kainic acid-induced status epilepticus (KA-SE) in Cx3cr1 GFP/+ transgenic mice whose microglia are fluorescently labeled. We then determined whether this seizure-induced microglia activation primes the central immune response to overreact and to increase the susceptibility to a second seizure later in life. We used an inhibitor of microglia activation, minocycline, to block the seizure-induced inflammation to determine whether innate immunity plays a causal role in mediating the long-term epileptogenic effects of early-life seizure. First status epilepticus was induced at postnatal day (P) 25 and a second status at P39. KA-SE at P25 caused nearly a two-fold increase in microglia activation within 24 h. Significant seizure-induced activation persisted for 7 days and returned to baseline by 14 days. P39 animals with prior exposure to KA-SE not only responded with greater microglial activation in response to "second hit" of KA, but shorter latency to express seizures. Inhibition of seizure-induced inflammation by 7 day minocycline post-treatment abrogated both the exaggerated microglia activation and the increased susceptibility to the second seizure later in life. The priming effect of early-life seizures is accompanied by modified and rapidly reactivated microglia. Our results suggest that anti-inflammatory therapy after SE may be useful to block the epileptogenic process and mitigate the long-term damaging effects of early-life seizures.
Introduction
There is growing recognition that neuroinflammation mediates many aspects of disease for chronic neurodegenerative disorders as well as for acute brain injury, autistic spectrum disorder and epilepsy (Choi and Koh, 2008; Vargas et al., 2005; Vezzani et al., 1999) . Cytokines, free radicals, and excitatory neurotransmitters released from activated microglia provide the commonality between neuroinflammatory processes in many neurological conditions including multiple sclerosis, Alzheimer's disease, Parkinson's disease, and amyotrophic lateral sclerosis (Balistreri et al., 2007; Conductier, 2010; McCoy and Tansey, 2008) . Chronic microglial activation is an important component of these diseases and likely contributes to neuronal dysfunction, injury, loss, and hence to progression of neurological conditions. Dysregulated microglial activity may be responsible for detrimental rather than reparative central responses in various CNS diseases.
The role of brain inflammation in childhood epilepsy has long been implicated in pediatric infectious or autoimmune diseases that are often accompanied by recurrent seizures. In addition, proand anti-inflammatory molecules are synthesized during seizures in the brain at the sites of seizure initiation and propagation (Murashima et al., 2008) . Extensive microglia activation occurs in the brain parenchyma of individuals with chronic intractable epilepsy and in animal models of seizures (Avignone et al., 2008; Beach et al., 1995; Choi et al., 2009; Drage et al., 2002; Fabene et al., 2010; Somera-Molina et al., 2009; Yang et al., 2010) . Microglia, the resident macrophage in the brain parenchyma, constitute the first line of defense against pathological changes within the central nervous system (CNS) microenvironment. CNS injury triggers rapid activation of microglia with concomitant changes in distribution, morphology, immunophenotype, and metabolism. Swelling of the microglial cell body, a thickening of the proximal processes, and a reduction in the number and complexity of distal processes are key morphological signs of this activation (Buttini et al., 1996; Kloss et al., 2001) . The extent to which activated microglia are involved in CNS homeostasis or diseases is a delicate balance. On Neurobiology of Disease 46 (2012) [425] [426] [427] [428] [429] [430] 
